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Grasslands in drier climates have been proposed as having very rapid soil erosion. This belief is summarized in Fig. 1 , which is based on one prepared by Langbein and Schumm (1958) , from mathematical equations and data mainly collected by the U.S. Geological Survey. The Survey has measured stream runoff and sediment loss from many watersheds with different kinds of vegetation. Effective precipitation was based on a mathematical relationship between precipitation and watershed runoff. Theoretically, the relationship would adjust the data for evapotranspiration, because runoff would be less if temperatures were high. In addition, the relationship between effective precipitation and sediment carried by the streams was normalized or adjusted to a temperature of 50°F. The relationship of climate and vegetation to erosion appears to have limited applicability in western South Dakota and probably the Great Plains.
Precipitation and Runoff in Western South Dakota
Annual precipitation in the grasslands in western South Dakota ranges from about 12 in in the northwest to 16 in in the southwest and gradually increases to about 18 in along the Missouri River in central South Dakota (USDA, 1941) .
This amount of precipitation, according to Fig. 1 , would place this area in regions with rapid soil erosion. Average annual watershed runoff is about 0.25 in in the northwest and southwest part of the state and about 0.5 to 0.7 in in the central part (Matthew, n.d., circa 1968) . Localized, high intensity summer thunderstorms cause much of the runoff. Sharp et al. (1966, p. 6 ) estimated in southwestern South Dakota that 40% of the runoff into Angustora Reservoir came from 6% of the watershed. Betson and Marius (1969) also found most storm runoff came from a small portion of the total drainage area in small basins. Brown (1960) proposed that gullying and stream channel erosion generally furnished the greater part of the stream silt load in areas with <20 in of precipitation. Much of
